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Abstract Kinematical properties of CVs were investi¬ 
gated according to population types and orbital peri¬ 
ods, using the space velocities computed from recently 
updated systemic velocities, proper motions and paral¬ 
laxes. Reliability of collected space velocity data are re¬ 
fined by removing 34 systems with largest space velocity 
errors. The 216 CVs in the refined sample were shown 
to have a dispersion of 53.70 ± 7.41 km s -1 correspond¬ 
ing to a mean kinematical age of 5.29 ± 1.35 Gyr. Pop¬ 
ulation types of CVs were identified using their Galactic 
orbital parameters. According to the population anal¬ 
ysis, seven old thin disc, nine thick disc and one halo 
CV were found in the sample, indicating that 94% of 
CVs in the Solar Neighbourhood belong to the thin- 
disc component of the Galaxy. Mean kinematical ages 
3.40±1.03 and 3.90±1.28 Gyr are for the non-magnetic 
thin-disc CVs below and above the period gap, respec¬ 
tively. There is not a meaningful difference between the 
velocity dispersions below and above the gap. Velocity 
dispersions of the non-magnetic thin-disc systems be¬ 
low and above the gap are 24.95 ±3.46 and 26.60 ±4.18 
km s” 1 , respectively. This result is not in agreement 
with the standard formation and evolution theory of 
CVs. The mean kinematical ages of the CV groups in 
various orbital period intervals increase towards shorter 
orbital periods. This is in agreement with the standard 
theory for the evolution of CVs. Rate of orbital period 
change was found to be dP/dt = —1.62(±0.15) x 10 -5 
sec yr -1 . 

Keywords Cataclysmic binaries, Stellar dynamics 
and kinematics, Solar neighbourhood 

1 Introduction 

A cataclysmic variable (hereafter CV) consists of a 
white dwarf primary and a low-mass secondary which 




2 


overflows its Roche lobe. Material from the donor star 
is transferred to the primary usually via a gas stream 
and an accretion disc. The white dwarf in a magnetic 
CV accretes material through accretion channels and 
columns instead of an accretion disc formation of which 
is prevented by the strong magnetic field of the primary 
component in the system. 

Standard evolution theory of CVs proposes that a 
CV begins its evolution as a detached main-sequence 
binary star with a more massive primary. Nuclear 
evolution of the primary component drives the sys¬ 
tem t o a common envelope (CE) phase ( Kolb fc Stehld 


post-C E phase into contact ( KoltfeOQl ). Kolb fc Stehle 
( 19961) predicted using a relation between age (t) and 
total space velocity dispersion (ay) of held stars that 
the dispersions of the systemic radial velocities ( 7 ) for 
the systems above and below the orbital period gap are 

~ 15 and cr 7 ~ 30 km s , respectively. 

The observational tests of the predictions of the pop¬ 
ulation studies based on standard formation and evolu¬ 
tion model of CVs can be done by estimating kinemat- 
ical properties of the systems. The predicted difference 
between the velocity dispersions for the systems above 
and below the pe riod gap could not be detected by 


1996li during which the envelope of the giant star is van Paradiis et al. ( 1996 ). who analysed the ob served 7 


ejected as the dynamical friction extracts orbital angu¬ 
lar momentum. Evolution of the binary system to the 
shorter orbital periods after the CE phase is thought 


due to the gravitational radiation (Paczvnski 

1967) 

and the magnetic braking 

Verbunt & Zwaan 

1981; 

RanDaDort et al. 1982 

1983: 

Paczvnski & Sienkiewicz 

19831 Snruit & Ritter 

19831: 

King 19881) through the 


velocities for a sample of CVs. Ak et al. ( 20ld l found a 
dispersion cr T = 30 ±5 km s -1 for the systems below the 
period gap, a value proper to the predictions. However, 
they could not detect a considerable dispersion differ¬ 
ence between the systems above and below the period 
gap, as they calculated a dispersion of 07 , = 26 ± 4 
km s ^ 1 f or CV s above the gap. Interestingly, according 
to iKolbl ([20011 ) if magnetic braking does not operate in 


post-CE and CV phases. Dynamical evolution of 
CVs can be studied using their orbital period distri¬ 
bution since the orbital period (P) is the most pre¬ 
cisely determined orbital parameter for these systems. 
The most striking features of the CV period distri¬ 
bution are the orbital per i od g a p between roughly 
2 and 3 h ( Spruit fc Ritter 198 
201 11 ) and a sharp cut-off at about 80 min, period 


the detached phase, the 7 velocity dispersions should 
be <t 7 ~ 27 and ct 7 ~ 32 km s -1 for the systems above 
and below the gap, respectivel y. Cons idering the kine- 
matical ages determined by lAk et al. ( 1201 01 ) for non¬ 
magnetic CVs below and above the period gap, which 
p between rougniy are 5 ± 1 and 4 ± 1 Gyr, respectively, it is clear that the 
IKing 1988- K 11 i ggel difference between these ages is not as large as expected 

from t h e stan dard evolution theory of CVs. Note that 


Gansicke et al. 200 


try c 

3T 


minimum (Hameurv et al.1 Il988t I Willems et al.l 2005 


Petersl (120081) estimated mean kincmatical ages of >5, 


Although predictions of the population synthesis 
models based on the standard CV evolution theory can 
be tested using data sets obtain e d from photometric ob¬ 
serva tions (see Ak et al.1120081 12010 ; Ozdonmez et al. 
20151 and references therein), these data sets are 


>4 and >6 Gyr for all CVs, non-magnetic and magnetic 
syste ms in a large sample, respectively. Peterd ( 2007 . 


2008 ) concludes that kinematics of all CVs in his sam¬ 


ple are indicative of a moderately old thin-di sc Galac¬ 


tic po pulation. A similar result was found by lAk et al 


strongly biased by the sel ection effects, primar ily the 
brightness dependent ones ( Pretorius et al.ll2007 ). Nev¬ 
ertheless, the age di stribu tion of CVs is not biased by 
brightness-selection (K olb 12001 ). since the age of a CV 
does not affect its mass transfer rate at a given orbital 
period. Thus, the kinematical ages of CV groups can 
be used to test the predictions of the model. The kine¬ 
matical age is defined as the time span since formation 
of component stars. 

From the age structure of a Galactic CV population 
obtained by applying standard models for the format ion 
and evolution of these systems ( Kolb fc Stehle 19961) . it 
is predicted that CVs above the orbital period gap (P > 

3 h) must have an average age of 1 Gyr, while the mean 
age of systems below the gap (P < 2 h) should be 3- 

4 Gyr (see also Ritter fc Burkertll 19861) . This age differ¬ 
ence is mainly due to the time spent evolving from the 


((2013!) who concluded from the Galactic orbital param¬ 
eters of 159 CVs in the Solar Neighbourhood that 94% 
of CVs are thin-disc members and the rest are thick-disc 
stars. 

Kinematical properties for a Galactic population of 
CVs can be only found having reliable distance, as¬ 
trometry and systemic velocity measurements. Al¬ 
though there are methods for determining the pop- 
u lation types based on probability distributions (i.e. 


Bensbv et al . 120031 120051) . reliable population types 


can be determi n ed from Galactic orbits of the objects 
( Ak et al. 2013 ). Ak et al. ( 201pf) determined kinemat¬ 
ical properties of CVs with systemic velocities collected 
from the literature and distances estimated from PLCs 


(Period-Luminosity-Colours) relation ( Ak et al.ll2007a . 
2008T) . They determined population types of CVs in 


th eir sample using probabili ty distributions described 
bv lBcnsbv et al.l (120031120051 ) instead of Galactic orbits 
of the systems. 
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Number of CVs with measured systemic velo cities 


increa sed from 194 to 250 since the study of lAk et al. 


( 201(1 ). In addition. a new PLCs relation has been sug¬ 
gested by Ozddninez et al. ( 2015h . The y used both the 
Two Micron All Sky Survey (2MASS: ISkrutskie et al.l 
2006h and Wide-he ld Infrared Survey Explorer {WISE; 
Wright et al ]Eoh 2 ) photometry to predict the distances 
of CVs. With this new PLCs relation, absolute magni¬ 
tudes of CVs can be estimated ~2 times more 


as compared to the PLCs relation of lAk et al.l (|2008l) . 


recise 


These new 7 velocity data and availability of a better 
absolute magnitude, thus distance, prediction method 
motivated us to re-investigate the kinematical proper¬ 
ties of CVs in terms of the Galactic populations and 
orbital period. We determined population types of CVs 
using a pure dynamical approximation. Thus, in this 
paper we aim to derive kinematical age profiles, space 
velocity dispersions and 7 velocity dispersions of CV 
groups according to different orbital period regimes and 
the Galactic populations in order to test the predictions 
of the population models and to understand orbital pe¬ 
riod evolution of CVs. 


2 The data 

The distances (or parallaxes), proper motions and sys¬ 
temic velocities are basic parameters to compute the 
space velocity of a star. The CV sample, which are 
already collected by lOzdonmez et al.1 (1201511 . was pre¬ 
ferred as a homogeneous sample of CVs regarding to the 
distances. Then, a new additional list was constructed 
by searching and collecting new and more systems with 
proper motions and systemic velocities ( 7 ) from the lit¬ 
erature. 


2.1 Systemic velocities 

Since orbits of CVs are circular, it is conventional to 
use V r {(j)) = 7 + K 12 sin (f> to express instantaneous ra¬ 
dial velocity of a component. Here, 7 is the center of 
mass radial velocity of a CV. In this equation, cf> is the 
orbital phase, K \ t 2 are the semi-amplitudes of the ra¬ 
dial velocity variation, where 1 and 2 are primary and 
se condary c om pon ents, respectively. 

Ak et al. ( 201C)h collected 7 velocities of CVs pub¬ 


lished in the literature up to the middle of the year 2007 
and c ombined their 7 velocity collection with the sam¬ 
ple of lvan Paradiis et al.l (1199611 who collected systemic 
velocities of CVs from the literature covering times up 
to the year 1994. In this study, 7 velocities up to the 
middle of the year 2014 were collecte d in a similar man- 
ner. The same criteria defined by Ivan Paradiis et al . 


( 1996h and Ak et al. ( 2010 1 were adopted: (1) If there 
are more than one determination of 7 velocity for a sys¬ 
tem, an average of 7 velocities is taken, ( 2 ) a new av¬ 
erage value is calculated if there is a new measurement 
which is not included in the previous lists, (3) if there 
are more than one 7 velocity measurement from differ¬ 
ent methods in a study, then the value recommended by 
the author was taken, (4) since very large variations in 
radial velocities can be observed during superoutbursts, 
7 velocities obtained during superoutbursts of SU UMa 
type dwarf novae have been ignored. We have listed 250 
CVs with known parallax, proper motions and systemic 
velocity in Table 1. 

The radial velocities from the absorption lines of sec¬ 
ondary component represent the system best, because 
emission lines originate mostly in the accretion disc. 
The radial velocities derived from emission lines are 
likely affected by the motions in the accretion disc or 
the matter stream. In addition, 7 velocities of mag¬ 
netic CVs can be a ffected by in falling material along 
magnetic field lines ( Peters 2007 . 20081) . Therefore, the 
velocitie s derived from emi ssion lines {”f e m) may not be 
reliable (North ct al, 2002 ). Consequently, the veloci¬ 
ties measured from absorption lines {'jabs) for 80 sys¬ 
tems are the most reliable values used in the analyses. 

It is clear that results of the kinematical analyses 
could be biased due to possible systematic errors in the 
systemic velocities coming from emission lines. Thus, 
systematic and statistical accuracy of the 7 em values 
must be studied. In the sample there are 53 systems 
with both the "f em and 7 a b s measurements. Average 
of the difference of these values is < 7 em — 7 a bs >= 
—3.5 ± 22.6 km s -1 , where the error is the standard 
deviation of the distribution of individual differences. 
It should be noted that the median value of (' y em — 
lahs) is -3.6 km s" 1 . There were only 10 systems for 
van Paradiis et al. ( 19961) to estimate < 7 em — 7 a bs >= 
+2.5 ± 13.8 km s -1 . They concluded that there is no 
considerable systematic difference between the systemic 
velocities derived from the emission and the absorption 
lines. From the average difference found in this study, 
we too conclude that meaningful statistical analyses can 
be done. Error histogram for the 7 velocities is shown in 
Fig. la. The median value and standard deviation of 7 
velocity errors are 5.00 and ±6.62 km s , respectively. 





























































Table 1 Names, coordinates (02000.0, ^2000.0), types, orbital periods ( P ), parallaxes (n), proper motions (/to, cos < 5 ,/is) and systemic velocities (7) of CVs in the preliminary 
sample. In column Type- 1 , CV denotes CVs with unknown types, DN dwarf novae, NL nova-like stars and N novae. Column Type -2 indicates magnetic (M, polars and 
intermediate polars) and non-magnetic systems (nM). The last column is for references. The first number in the last column is for the parallax, the second for the proper 
motion. The bibliographic codes are for the 7 velocities. Full table can be obtained electronically. 


ID 

Name 

“2000.0 ^2000.0 

(hh mm ss) (° ' ") 

Type- 

T Type- 

2 P 

(h) 

7 T 

(mas) ( 

err 

mas) ( 

/i Q cos 5 

mas yr — * 

err 

) (mas yr — 

M<5 

*) (mas yr — 

err 

X ) (mas yr — 

'y err 

1 ) (km s —1 ) (km s -1 ) 



References 

1 

WW Cet 

00:11:24.78 -11:28:43.10 

DN 

nM 

0.1758 

4.03 

0.54 

15.0 

6.1 

11.6 

1.5 

22.9 

6.2 

(i. 

3, 

1996AJ_111.2077R; 1996A&A...312...93V; 1997A&A...327..231T) 

2 

V592 Cas 

00:20:52.22 +55:42:16.30 

NL 

nM 

0.115063 

3.34 

0.34 

-13.7 

4.0 

-3.9 

4.1 

21.0 

14.0 

(2, 

4, 

1998PASP. .110..784H) 

3 

V709 Cas 

00:28:48.83 +59:17:22.00 

NL 

M 

0.222204 

3.11 

0.42 

0.2 

2.7 

-1.8 

1.9 

-41.0 

3.0 

(1, 

3, 

2010PASP. .122.1285T) 

4 

PX And 

00:30:05.81 +26:17:26.40 

NL 

nM 

0.146353 

1.24 

0.17 

-7.5 

2.7 

-9.6 

3.0 

-18.3 

24.8 

(1, 

3, 

1995MNRAS.273..863S; 1996A&A...312...93V) 

5 

LTT 560 

00:59:28.89 -26:31:05.50 

CV 

nM 

0.1475 

9.06 

1.22 

136.3 

4.0 

-246.4 

4.0 

36.51 

0.72 

(1, 

5, 

2011A&A.. .532A. 129T) 





2015NewA...34. 

.2340, 

(2) 2007NewA. 

. .12..446A, 

(3) 2013AJ 

....145...44Z 

, (4) 2000A&A 

...355L 

..27H, 

(5) 2010AJ_139.2440R 
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Fig. 1 Distribution of 7 velocity errors (a), relative par¬ 
allax errors (b) and relative proper motion errors (c) of the 
present CV sample. 


2.2 Distances and proper motions 


Although precise trigonometric parall axes o f some 
CVs were measured by many authors (IDuerbecklll999: 


0.13 < (J - K s ) o < 1.01, -0.36 < (K s - W 1 ) 0 < 0.82 
and 2.9 < Mj < 10.4 mag, was used to estimate 
the distances for CVs for which trigonometric paral¬ 
laxes are not available. Here the subscript “0” de¬ 
notes de-reddened colours. If a CV is out of the 
vali dity lim its, t hen, the previous PLCs relation by 


Ak c t. al. (l2007ai ). involving the 2MASS photometry, 


was used . For de t ailed descri ptions of the methods se e 

~ ll2015h. 


Ak ct al. (12007al 120081 1 and Ozddnmcz ct al 


Near and middle i nfrare d magnitudes were taken from 
Cutri et al. ( 2003 . 2012 1. Parallaxes of CVs were calcu¬ 
lated using their distances with the well-known formula 
7 r(mas) = 1000/d(pc). CVs with orbital periods (P) 
longer than 12 h were discarded since a CV with orbital 
period longer than this limit possibly contains a sec¬ 
onda ry star on its way to becoming a red giant (IHellier 
200111 . Systems with P < 80 min were not included in 
our preliminary sample, as well, because these systems 
must contain a degenerate secondary star. 

The proper motions of the CVs in this study were 


taken from the UCAC4 Catalog ue of IZacharias et al 
( 2013tl . the PPMXL Catal ogue of Roeser et al.l ~( 2010tl 


the Tycho-2 Catalogue of I Hog et al.1 (1200(11 . and from 
the re -reduced Hipparcos catalogue of Ivan Leeuwen 
(I2007T) . Fig. lb-c show the distribution of relative 
parallax errors and relative proper motion errors, re¬ 
spectively. The median value and standard deviation 
of relative parallax errors are 0.14 and ±0.11, respec¬ 
tively. The median value and standard deviation of 
proper motion errors are 0.34 and ±0.94 mas, respec¬ 
tively. Parallaxes and proper motion components are 
listed in Table 1 together with observational uncertain¬ 
ties. The columns of the table are organized as name, 
equatorial coordinates, type of the CV, orbital period, 
parallax, proper motion components, and 7 velocity. 
The types, equatorial coordinates and orbital per i ods of 
CVs in Table 1 were taken from Ritter fe Kolbl ( 20031 
Edition 7.7). 


v_z vo vv ci c 111 CQ 1 O hi cu u y y cxii.ijii.wXO \ l^uc^ucca J _ ty (t l) 

McArthur et al.lll999. 2001: Thorstensenll2003: Beuermann et alj 


lalactic space velocities 


20031 2004 : Harrison et al. 2004 : Roelofs et al.l 2007 : 
Thorstensen et al. 20081 2009), the measured number 
of parallaxes is only about 30. Therefore, parallaxes 
of CVs were collected in the following way as a gen¬ 
eral rule. Trigonometric parallaxes were taken as they 
are, where available. A new PLCs relation, which uses 
J, K s and W1 ma gnitudes in the Two Micron All 
Sky Survey (2MASS; ISkrutskie et ahlfeoQS ) and Wide- 
held Infrared Survey Explorer (WISE: I Wright, et al 
20101 ) photo metry and the orbital periods 


was es¬ 
tablished by lOzdonmez et al.l ( 20151 ) in order to esti¬ 
mate the distances of 313 CVs. This new PLCs rela¬ 
tion, which is valid in the ranges 1.37 < P{ h) < 12, 


T he a lgorithms and transformation matrices of Johnson fc Soderblom^ 
(1983) were used to compute the space velocities with 
respect to the Sun. Equatorial coordinates (a, 5), 
proper motion components (p a cos 5, p$), systemic 
velocity ( 7 ) and the parallax ( 77 ) are the basic in¬ 
put data required. The form of this input data is 
adopted for the epoch of J2000 as described in the In¬ 
ternational Celestial Reference System (I CRS) of th e 
Hipparcos and the Tycho Ca talogues (ESA 1997). 

The t ransformation matrices of Johnson fc Soderbloml 
(ll987T) use the notation of the right handed system. 

Therefore, the U, V and W are the components of 
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a velocity vector of a star with respect to the Sun, 
where the U is directed toward the Galactic Center 
(l = 0 °,b = 0°), the V is in the direction of the 
Galactic rotation (l = 90 °,b = 0°), and the W is 
towards the North Galactic Pole (b = 90°). Here, l 
and b are the Galactic longitude and latitude, respec¬ 
tively. Although CVs in the sample are relatively close 
objects, that is in the Solar neighbourhood, correc¬ 
tions for differential Galactic rotati on were ap p lied to 
the sp ace velocities as described in iMihalas fc Binnev 
(|198lh . Galactic space velocity components were also 
corrected for the Local Standard of Rest (LSR) by 
adding the space velocity of the Sun to the space ve¬ 
locity components of CVs. The adopted space velocity 
of the Sun is (U, V. W”)m = (8.50,13.38,6.49) km s ” 1 
( Coskunoglu et al. 2011 ). 

The uncertainties of the space velocity compo¬ 
nents were computed by propagating the uncertain- 
ties of the input dat a with the algorithm given by 
Johnson & Soderbl oir] ( 19871) . The uncertainties of the 
total space velocities ( S err = (U^ rr ± V^ rr + W,t rr Y^) 
were also calculated. The histograms of the propagated 
uncertainties of total space velocities ( S err ) and their 
components (U err ,V err ,W err ) are displayed in Fig. 2 
with unshaded areas. The median and standard devia¬ 
tion of the total space velocity uncertainties in Fig. 2a 
are 15 and ±15 km s -1 , respectively. 

As the space velocity dispersions and kinematical 
ages can be biased by the space velocities with very 
large uncertainties, we decided to remove all CVs with 
S err > 30 km s^ 1 , which corresponds to the median 
plus standard deviation of the space velocity uncertain¬ 
ties, in order to refine the CV sample in this study. This 
limit is indicated with an arrow in Fig. 2a. CVs with 
errors above this limit were discarded, thus 216 CVs 
were left in the refined sample. Shaded areas in Fig. 
2 b-d display the histograms of the uncertainties of the 
space velocity components (U err , V err , W err ) calculated 
for CVs in the refined sample. The mean values and 
dispersions of space velocity components calculated for 
the CV groups are given in Table 3. The median values 
of the errors for the refined sample are U err = 7.23, 
V err = 7.39 and W err = 6.86 km s -1 while error dis¬ 
tributions have standard deviations ±3.96, ±4.59 and 
±4.29 km s -1 , respectively for the U, V and W com¬ 
ponents of the space velocity. 



0 50 100 150 

Space velocity errors (km s ') 


Fig. 2 The histograms of the propagated uncertain¬ 
ties of total space velocities ( S err ), and their components 
(Uerr, Verr, Werr)- Unshaded areas are for the preliminary 
sample, shaded areas for the refined sample. 


sample. This approach is based on Galactic orbits o f 
CVs. A similar method described in Ak et al. (120131) 
was used. Therefore, we first perform test-particle in¬ 
tegration in a Milky Way potential which consists of a 
logarithmic halo of the form 


$halo (r) = Vq 111 



( 1 ) 


Here, Vo = 186 km s 1 and d = 12 kpc. A Miyamoto- 
Nagai potential represents the disc: 


^disc(R? z) 


GM d 



(a d ± \A 2 ± bfj 


( 2 ) 


2.4 Population analysis 

In order to investigate kinematical and dynamical prop¬ 
erties of CVs in the thin disc, thick disc and halo com¬ 
ponents of the Galaxy, a precise population analysis 
must be done. Here we adopt a pure dynamical ap¬ 
proach to find population types of CVs in the refined 


with M d = 10 11 M 0 , ad = 6.5 kpc and b d = 0.26 kpc. 
Finally, the bulge is modelled as a Hernquist potential, 


4 > bulge( ? " ) 


GM h 


(3) 


, ? 
r ± c 
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using Mb = 3.4 x 10 10 M 0 and c = 0.7 kpc. A good 
representation of the Milky Way is obtained with the 
superposition of these components. The orbital pe¬ 
riod of the LSR is taken P = 2.18 x 10 s years while 
V c = 222.5 km s -1 represents the circular rotational 
velo city at the Solar Galactocentric distance . Rq = 8 
kpc ( Coskunoglu ct al. 2012 ; Bilir et al. 2012 ). 

The population types of CVs were determined ac¬ 
cording to the maximum vertical distances from the 
Galactic plane ( Z max ) for their calculated orbits within 
the integration time of 3 Gyr, i.e. backwards in time. 
This integration time corresponds to 12-15 revolutions 
around the Galactic center so that the averaged or¬ 
bital parameters can be determined reliably. Although 
the thick disc component of the Galaxy was dis covered 
more than 30 years ago (IGilmore fc Reidl Il983t) . there 
is still not a consensus for the numerical values of the 
parameters of this component. Especially, there is a de¬ 
generacy between the space density in the Solar Neigh¬ 
bour hood and the scale height of the thick disc compo¬ 
nent ( Siegel et al. 2002 : Karaali et al. 20041: Bilir et al 


20061 l2008h . Thus, we have decided to find a value 
for Z (distance from the Galactic plane), for which 
the space densities of thin and thick discs are almost 
equal, by performing Monte Carlo simulations with a 
wide range of parameters. For the Monte Carlo sim¬ 
ulations in this study, wide ranges for the Solar space 
density and exponential scale height of the thick disc 
are adopted: 0% < htk < 15% and 500 < Htk < 
1500 pc, respectively. The adopted exponential scale 
height range for the thin disc is 200 < Htn < 350 
pc. Here, the subscripts TK and TN refer to the thick 
disc and the thin-disc components of the Galaxy, re¬ 
spectively. These parameter ranges were taken from 
Ak et al.l (12007m . who constructed a table of estimated 
parameters for the thin and thick discs from the liter¬ 
ature. After 50000 trials for the Monte Carlo simula¬ 
tions, a histogram of the Z values is obtained (Fig. 3). 
The mode value of 825 pc estimated from this histogram 
shows where the spatial densities of thin and thick discs 
are the most probably equal. This value is in agreement 
with those found in previ ous studies in which the deep 
sky surveys w ere us ed; cf. lOiha et al.l (119991) 10.79 kpc) , 
Siegel et all ( 2002) (0.7-1 kpc), Karaali et al. ( 2004 ) 
(0.80-0.97 koc). iBilir et~ahl d2006l) (0.7-0.82 kpc). 

Thus, in this study the CVs with Z max < 825 pc 
are classified as thin-disc (TN) systems, while CVs with 
Zmax > 825 pc are selected as thick disc or halo (TK-H) 
systems. Using this criterion, we have found that 17 of 
216 CVs in the refined sample belong to the thick disc or 
halo population of the Galaxy. The rest of the sample 
is consisted of the thin-disc systems. The population 
types of the CVs in this study are indicated in Table 2. 



0 12 3 4 

Z (kpc) 


Fig. 3 Distribution of the vertical distances from the 
Galactic plane ( Z ), where space densities of the thin and 
thick discs are almost equal, obtained from the Monte Carlo 
simulations with 50000 trials for a wide range of Galactic 
model parameters. 


The columns of Table 2 are organized as name, Galactic 
coordinates ( l,b ), the corrected U , V and W compo¬ 
nents of the space velocity, maximum vertical distance 
to the Galactic plane (Z max ) and population type (TN 
or TK-H). 

Representations of Galactic orbits, which are likely 
thick disc or halo CVs projected onto X — Y and X — Z 
planes, are shown in Fig. 4 and a list of these CVs are 
given in Table 4. X : Y and Z are heliocentric Galac¬ 
tic coordinates directed towards the Galactic Centre, 
Galactic rotation and the North Galactic Pole, respec¬ 
tively. The mean Galactocentric distances (R m ), and 
planar (e p ) and vertical ( e v ) orbital eccentricities of 
Galactic orbits calculated for thick disc or halo CVs are 
also given in Table 4. R m is defined as the arithmetic 
mean of the final perigalactic (Rn ) and apogalactic ( R „) 
dista nces of the Galactic orbit (jVidoievic fc Ninkovic 
20091) . and Z max and Z m i n are the maximum and min¬ 
imum distances, respectively, to the Galactic plane. e p 
and e v are defined as e p = ( R a — R p )/(R a + R P ) and 
e v = ( \Z max | + \Z m i n \)/R mi respectively. The com¬ 
puted space velocity components of the magnetic and 
non-magnetic CVs in the refined sample are compared 
in the velocity space in Fig. 5 according to the popula¬ 
tion types. As can be seen from Fig. 5, there is not a 
prominent difference between the velocity distributions 
of the magnetic and non-magnetic systems. In addi¬ 
tion, thick-disc and halo CVs have higher W velocities 
in the V — W distribution (Fig. 5d) as compared to 
thin-disc stars. 


2.5 Velocity dispersions and kinematical ages 


Kinematical age of a group of stars can be calculated 
from the velocity dispers ion of the systems using the 
formulae given bv lWieleni (119771) . For CVs in this study, 



































































































Table 2 The Galactic coordinates (l, b), corrected space velocity components (U, V, W), total space velocities (S), maximum 
vertical distances from the Galactic plane of calculated orbits (Zm ax ) and population types (Pop) of CVs in the preliminary 
sample. In the “Pop” column, TN and TK-H refers to thin disc and thick disc-or-halo CVs. Full table can be obtained 
electronically. 


ID 

Name 

l b 

(°) (°) 

U 

(km s -1 

U er r V" 

(km s — 1 ) (km s — 

Verr W W err 

(km s — 1 ) (km s — 1 ) (km s —1 

S S err 

(km s~ 1 ) (km s —1 

Zmax 

(kpc) 

Pop 

1 

WW Cet 

90.007 -71.743 

-15.69 

6.97 

23.55 

4.17 

-14.27 

6.01 

31.69 

10.10 

0.312 

TN 

2 

V592 Cas 

118.603 -6.910 

9.14 

8.52 

41.25 

12.55 

0.81 

6.03 

42.26 

16.32 

0.048 

TN 

3 

V709 Cas 

120.042 -3.455 

21.46 

3.86 

-21.83 

3.32 

6.20 

2.93 

31.23 

5.87 

0.077 

TN 

4 

PX And 

116.992 -36.335 

37.23 

14.28 

-2.11 

19.35 

-9.69 

17.73 

38.53 

29.88 

0.539 

TN 

5 

LTT 560 

194.612 -88.105 

19.94 

2.69 

-133.76 

19.94 

-29.18 

0.73 

138.35 

20.13 

0.395 

TN 


we have use d the age-sp ace velocity dispersion relation 
improved by Cox ( 200(1 ): 




C,t= o + 2 avS2T6 


exp 


T 5 


-1 


(4) 


where ov t= q is the velocity dispersion a t zero age, 
which is usually taken as 10 km s -1 ( Cox 2000l) . ay 
describes the rotation curve and it is taken approxi¬ 
mately 2.95. Tg is a time scale of 5 x 10 9 yr and 62 is a 
diffusion coefficient of 3.7 x 10~ 6 (km s -1 ) 3 yr. a v (r ) 
and t are the total velocity dispersion and the kine- 
matical age of the CV group in question, respectively. 
The connection between the total dispersion of space 
velocity vectors (a v ) and the dispersion of the velocity 
components is described as 


2 — 

°v ~ a u 


°y + °W- 


(5) 


After computing ct/ from the dispersions of veloc¬ 
ity components, the kinematical age r for a group of 
systems can be easily computed by replacing this total 
dispersion in Eq. (4). Assuming an isotropic distribu¬ 
tion for the syst ems, t he 7 velocity d ispersion is defined 
at = (1/3 )at ( Wielen et al. 19921 van Paradiis et al. 


19961) . The 7 velocity dispersions of CV groups accord¬ 
ing to different orbital period regimes and population 
types are computed to compare with their theoretical 
predictions and listed in Table 3. 
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Fig. 4 Representations of the Galactic orbits computed for the likely 17 thick disc or halo CVs projected onto X — Y and 
X — Z planes. Galactic orbits were calculated for an integration time of 3 Gyr. 
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V (km s 1 ) V (km s 1 ) 


Fig. 5 The computed space velocity components of the magnetic and non-magnetic CVs in the refined sample according 
to the population types. 


















Table 3 Mean space velocities, space velocity dispersions (cry, ay and aw), total space velocity dispersions (ov), kinematical ages (t) and 7 velocity dispersions (cr 7 ) of CV 
groups in the refined sample. “All sample” means all systems in the refined sample. M and nM denote magnetic (polars and intermediate polars) and non-magnetic s ystems, 
respec tively. N is the number of systems. TN represents thin-disc systems. The lower (2.15 h) and upper (3.18 h) borders for the period gap were adopted from iKniggel 

(l200dl . 


Parameter 

N < U > 

(km s -1 ) 

< V > 
(km s -1 ) 

< W > 
(km s 1 ) 

&U 

(km s -1 ) 

cry 

(km s -1 ) 

GW 

(km s -1 ) 

(km s 1 ) 

t 

(Gyr) 

G <“y 

(km s -1 ) 

All sample 

216 -0.57+7.84 

-3.60+8.49 

-1.76+8.04 

36.59+3.95 

30.00+4.58 

25.39+4.28 

53.70+7.41 

5.29+1.35 

31.00+4.28 

Zmax < 825 pc 

199 0.02+7.50 

-3.56+8.06 

-1.23+7.62 

33.91+3.85 

27.61+4.41 

18.15+4.04 

47.35+7.11 

4.13+1.27 

27.34+4.10 

Zmax > 825 pc 

17 -7.43+11.75 

-4.13+13.48 

-7.96+12.98 

59.18+2.90 

50.09+3.31 

65.54+3.90 

101.52+5.88 

13.11+0.81 

58.61+3.40 

Magnetic (M,TN) 

41 0.47+7.70 

0.11+8.17 

-1.24+8.18 

38.53+4.52 

33.10+4.48 

22.60+4.21 

55.60+7.63 

5.64+1.39 

32.10+4.41 

Non-Magnetic (nM,TN) 

158 -0.10+7.45 

-4.51+8.04 

-1.23+7.48 

32.60+3.65 

25.91+4.40 

16.80+3.98 

44.90+6.97 

3.69+1.22 

25.92+4.03 

P < 2.15 h (nM,TN) 

46 -6.55+6.14 

-6.11+6.86 

0.74+5.97 

30.65+3.21 

23.93+3.92 

18.85+3.21 

43.21+6.00 

3.40+1.03 

24.95+3.46 

P > 3.18 h (nM,TN) 

104 2.43+7.95 

-3.85+8.51 

-1.97+8.14 

33.88+3.74 

26.68+4.57 

16.21+4.19 

46.07+7.24 

3.90+1.28 

26.60+4.18 

P < 2.15 h (nM+M,TN) 

56 -2.74+6.07 

-3.03+6.84 

-0.36+6.07 

33.63+3.25 

28.42+4.06 

20.07+3.45 

48.39+6.24 

4.32+1.12 

27.94+3.60 

P > 3.18 h (nM+M,TN) 

128 1.64+8.13 

-3.75+8.56 

-2.44+8.37 

34.62+4.03 

27.03+4.58 

17.00+4.23 

47.10+7.42 

4.09+1.32 

27.19+4.29 


0.080 < P{d) < 0.150 (nM+M/ 
0.150 < P(d) < 0.210 (nM+M/ 
0.210 < P(d) < 0.350 (nM+M/ 
0.350 < P(d) < 0.500 (nM+M/ 


48 

-0.92 + 5.73 

-3.47+6.55 

-1.53+5.93 

46 

-3.51+8.40 

-4.51+8.87 

3.34+8.20 

50 

1.46+8.06 

-5.50+8.12 

-5.59+7.93 

45 

5.57+7.78 

-5.02+8.79 

-2.27+8.48 

10 

-11.46+7.89 

16.65+8.10 

5.71 + 7.68 


33.93+2.98 

29.79+4.16 

35.52+3.66 

36.03+4.09 

27.97+3.05 


28.91+3.93 

33.96+4.26 

25.15+4.58 

18.52+4.28 

26.59+5.19 


20.52+3.56 

19.88+3.87 

17.06+3.92 

14.60+4.37 

7.55+3.57 


49.07+6.08 

49.36+7.10 

46.75+7.05 

43.06+7.36 

39.32+6.98 


4.44+1.10 

4.49+1.28 

4.02+1.25 

3.37+1.26 

2.74+1.13 


28.33+3.51 

28.50+4.10 

26.99+4.07 

24.86+4.25 

22.70+4.03 
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3 Discussions 

In order to investigate the kinematical properties of 
CVs, we have collected a sample of the systems with 
proper motions and systemic velocities. Unfortu¬ 
nately not many CVs have trigonometric parallaxes 
except only 30 close ones. After estimating the rest 


in Table 4 are the thick-disc CVs. The total space veloc¬ 
ity dispersion of the nine thick-disc CVs is found to be 
93.87 ± 5.13 km s _1 , which corresponds to a kinemati¬ 
cal age of 12.0 ± 0.8 Gyr consistent with the age of the 
thick -disc component of the Galaxy ( Feltzing fc Bensbvl 
l2009ll . We have found one halo CV in our sample (V825 
Her). The thick disc CVs in this stu dy were not clas - 


sified as the thick-disc members in Ak_et^L ( 2013h . 


Ozdonmez et al. 

(2015) and 

Ak et al. ( 

2007a 

), their Disagreement between this study and Ak et al. 

(2013) 


Galactic space velocity components were computed. 
A refined sample was constructed by eliminating CVs 
with biggest errors S err > 30 kms . In order to find 
out their Galactic population types, Galactic orbital pa¬ 
rameters were computed. Additional sub-groups were 
formed in terms of their orbital periods. 

Kinematical properties of all sample and sub-groups 
are summarized in Table 3. The dispersions of space 
velocity components obtained from the refined sample 
as a whole are au = 36.59 ± 3.95 km s -1 , ay = 30.00 
± 4.58 km s _1 , aw = 25.39 ± 4.28 km s^ 1 , indicating 
a mean kinematical age of 5.29 ± 1.35 Gyr. A systemic 
velocity ( 7 ) dispersion of 31.00 ± 4.28 km s -1 is ob¬ 
tained by evaluating the total space velocity dispersion 
(cr„ = 53.70 ± 7.41 km s -1 ) of the refined sample. 

3.1 Groups according to population types 

Galactic orbits of CVs in the refined sample shows 
that they are mostly located within the Galactic disc. 
Systems with vertical distances to the Galactic plane 
(Z max ) being larger than 825 pc are classified as the 
thick disc or halo CVs. We have found from the analy¬ 
sis of Galactic orbits that 199 of 216 CVs in the refined 
sample are members of the thin-disc component of the 
Galaxy. The rest are likely to be the thick disc or halo 
systems. It must be noted that our sample is consisted 
of the systems in the Solar Neighbourhood. 

For further pinpointing the classification, we have 
calculated the planar (e p ) and vertical (e„) orbital ec¬ 
centricities of the Galactic orbits in addition to the 
maximum (Z max ) and minimum ( Z m i n ) v ertical dis¬ 
tances to the Galactic plane (Table 4). iRilir et al.l 
( 20121 1 had found from the distribution of the verti¬ 
cal orbital eccentricity of red clump stars that the stars 
with e v < 0.12 and 0.12 < e v < 0.25 are the mem¬ 
bers of the thin and the thick disc populations of the 
Galaxy, respectively. Additionally, stars with e v > 0.25 
are halo objects. Z max values of seven systems in Ta¬ 
ble 4 are larger than 825 pc, while their vertical orbital 
eccentricities are e„ < 0 .12. Thus, following the classi¬ 


fication scheme of iBilir et al.l (21113), we could conclude 
that these seven CVs can be in fact members of the old 
thin-disc population of the Galaxy. Nine of the 17 CVs 


possibly results from the new 7 velocities, new distance 
estimation method and different approximation to clas¬ 
sify the systems. 

If seven likely old thin-disc CVs was included in the 
thin-disc group, number of the thin-disc CVs increase 
to 206. So, the space density of the thin-disc CVs in¬ 
creas es to 95% . Such a result would be in agreement 
with Ak et al. ( 2013f) who claim 94% of Solar Neigh¬ 


bourhood CVs are thin - disc s tars. This result is also in 
agreement with Peters! ( 20081) who concluded that the 


kinematics of these systems are indicative of a thin- 
disc Galactic population. The space density of the 
thick-disc CVs in our sample (~5%) shows that the re¬ 
fined CV sample in this study is complete for the Solar 
Neighbourhood, since space density of thick-disc CVs 
is in agreement w i th those derived for the field star s 


( Robin et al. 19961 : Buser et al. 19991 : Bilir et al. 20061) . 


So, we conclude that statistical studies using the refined 
sample in our study give reliable results. 

Kinematical properties of the thin disc (Z max < 825 
pc) and thick disc or halo ( Z max > 825 pc) CVs 
are listed in Table 3. Kinematical properties of these 
groups are very different from each other, as expected. 
Kinematical ages of the thin disc and thick disc or halo 
stars are 4.13 ± 1.27 and 13.11 ± 0.81 Gyr, respectively. 
Although number of systems used in the estimation is 
small, kinematical ages of the CV groups from different 
Galactic population groups are consisten t with the age 
of the Galactic components (IWvsel 20131 ). 


3.2 Magnetic and non-magnetic systems 

Kinematical ages of magnetic systems (polars and 
intermediate polars) could be different than non¬ 
magnetic systems, since the evolution of the mag¬ 
netic systems could be di fferent than the evolution 
of non-magnetic CVs ( WufcWickrajnaginghj 199 


Webbink fc Wickramasinghel200 ‘I : Schwarz et al.l2007l) .[ 

Thus, we have estimated the kinematical properties of 
the magnetic and the non-magnetic systems separately. 
Before doing this estimation, we have removed the thick 
disc and the halo CVs from the refined sample as the 
results can be biased by kinematics of these popula¬ 
tions. 
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Table 4 Names, types, orbital periods ( P ), perigalactic (R P ) and apogalactic ( R a ) distances, the maximum (Z max ) and 
minimum (Z m in) vertical distances to the Galactic plane of calculated Galactic orbits for likely old thin disc, thick disc or 
halo stars in the refined sample. e p and e v denote planar and vertical orbital eccentricities of Galactic orbits for CVs. For 
the Type-1 and Type-2 columns, denotes are as described in Table 1. The most probable population types are indicated in 
the last column. 


ID 

Name 

Type-1 

Type-2 

P 

(h) 

R P 

(kpc) 

Ra 

(kpc) 

Zmax 

(kpc) 

Zmin 

(kpc) 

e p 

e v 

Pop. Type 

1 

TT Tri 

NL 

nM 

3.3513 

7.750 

12.226 

0.834 

-0.833 

0.22 

0.08 

Old thin disc 

2 

AY Psc 

DN 

nM 

5.2157 

7.491 

8.705 

1.770 

-1.769 

0.07 

0.22 

Thick Disc 

3 

HS 0220+0603 

NL 

nM 

3.5810 

5.344 

9.866 

1.094 

-1.090 

0.30 

0.14 

Thick Disc 

4 

GSC 04503-00345 

NL 

nM 

3.8758 

7.773 

9.979 

1.043 

-1.043 

0.12 

0.12 

Old thin disc 

5 

VY For 

NL 

M 

3.8064 

4.823 

8.403 

0.923 

-0.922 

0.27 

0.14 

Thick Disc 

6 

AF Cam 

DN 

nM 

7.7779 

8.527 

11.218 

0.918 

-0.919 

0.14 

0.09 

Old thin disc 

7 

LT Eri 

DN 

nM 

4.0841 

7.325 

9.549 

1.014 

-1.014 

0.13 

0.12 

Old thin disc 

8 

SDSS J075653.11+085831.8 

CV 

nM 

1.8960 

5.224 

9.774 

0.871 

-0.871 

0.30 

0.12 

Old thin disc 

9 

AK Cnc 

DN 

nM 

1.5624 

6.612 

15.251 

1.850 

-1.852 

0.40 

0.17 

Thick Disc 

10 

GZ Cnc 

DN 

nM 

2.1144 

4.980 

8.527 

1.520 

-1.519 

0.26 

0.23 

Thick Disc 

11 

DV UMa 

DN 

nM 

2.0605 

8.359 

10.136 

1.892 

-1.892 

0.10 

0.20 

Thick Disc 

12 

LN UMa 

NL 

nM 

3.4656 

7.326 

9.633 

1.080 

-1.079 

0.14 

0.13 

Thick Disc 

13 

SDSS J100658.40+233724.4 

DN 

nM 

4.4619 

5.023 

8.344 

1.092 

-1.087 

0.25 

0.16 

Thick Disc 

14 

SX LMi 

DN 

nM 

1.6128 

3.845 

11.247 

1.604 

-1.603 

0.49 

0.21 

Thick Disc 

15 

V825 Her 

NL 

nM 

4.9440 

7.839 

32.136 

8.930 

-8.901 

0.61 

0.45 

Halo 

16 

V388 Peg 

NL 

M 

3.3751 

7.278 

11.010 

1.091 

-1.090 

0.20 

0.12 

Old thin disc 

17 

HX Peg 

DN 

nM 

4.8192 

8.012 

11.378 

0.925 

-0.923 

0.17 

0.10 

Old thin disc 


Our results in Table 3 shows that non-magnetic thin- 
disc systems are younger than magnetic CVs: their 
kinematical ages are 3.69 ± 1.22 and 5.64 ± 1.39 Gyr, 
respecti vely . O ur resu lts are roughly in agreement with 
those of Peters! ( 20081) who estimated mean kinematical 
ages of >4 and >5 Gyr for non- magnetic a nd m agnetic 
systems, respectively. However, Ak et al. ( 2010h found 
an age of 7.68 ± 1.44 Gyr for magnetic systems since 
they did not remove thick disc and halo CVs from their 
sample which biased the age estimates. 


3.3 Groups according to orbital periods 


Table 3 shows that the kinematical ages of non¬ 
magnetic thin-disc CVs below (P < 2.15 h) and above 
(P > 3.18 h) the orbital period gap, which are 3.40 
± 1.03 and 3.90 ± 1.28 Gyr, respectively. When we 
consider magnetic and non-magnetic thin-disc systems 
together, their ages are estimated as 4.32 ± 1.12 and 
4.09 ± 1.32 Gyr for the systems below and above the 
gap, respectively. 

Standard evolution theory predicts that the CVs 
above the period gap must be younger than the sys¬ 
tems below the gap. If this is true, the kinematical 
properties of the non-magnetic thin-disc CVs must obey 
this rule in the absence of the bias from the thick disc 
or the halo systems. However, our results are not in 
agreement with this prediction. It is clear from Table 3 
that there is not a considerable age difference between 
the thin-disc non-magnetic systems below and above 
the orbital period gap. Even if we include magnetic 
systems in the age calculation, which are considerably 
older than non-magnetic CVs, kinematical ages for the 
systems below and above the gap remain almost equal. 


The se results are in agreeme nt with lAk et al.l (|2010h 
and van Paradiis et al. ( 1996 ). 

It is predicted from the age structure of a Galactic 
CV population obtained by applying standard f orma- 
tion and evolution models ( Kolb fc Stehlel Il996l) that 
CVs above the orbital period gap must have an aver¬ 
age age of 1 Gyr, while the mean age of systems below 
the g ap should be 3-4 Gyr (see also iRitter fc Burkert 
19861) . This age difference is mainly due to the time 


spent evolvi ng fro m the post-CE phase into the contact 
phase ( Kolb! 2001 ,). Although the age 3.40 Gyr derived 
for the systems below the gap is in agreement with the 
theoretical prediction, we can not find a 2-3 Gyr age 
difference for the systems above and below the gap. 

In order to investigate the age differences between 
the various period regimes, we have divided the refined 
sample into smaller subsamples according to almost 
the same number of CVs at different period ranges. 
The total space velocity dispersions and correspond¬ 
ing kinematical ages for CVs in these period ranges 
are summarized in Table 3. U — V diagrams for the 
systems in these period ranges are shown i n F ig._6. 


Unlike the age-period relation presented in Ak ct al 


( 20ld) . Table 3 shows that the kinematical ages de¬ 
crease towards longer orbital periods, as expected from 
the standard evolution theory, with a decreasing rate of 
dP/dt = —1.62(±0.15) x 10 -5 sec yr -1 . It seems that 
the systems near the upper border of the gap affect the 
mean age estimate of systems above the gap and in¬ 
crease the mean value, when all systems above the gap 
are taken into account as a CV group. Thus, we can 
conclude that the space velocity dispersion, and so the 
age, decreases as the orbital period increases. 
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3.4 The 7 velocity dispersion of CVs 

The 7 velocity dispersions of CV sub-groups are use¬ 
ful tools to test predictions of the standard forma¬ 
tion and evolution theory. The 7 velocity dispersion 
of all systems in the refined sample is estimated as 
<t 7 = 31.00±4.28 km s -1 . This value is not sig nificantly 
differe n t than oy, = 30 ± 4 k m s -1 found bv lAk et al. 
( 20ldl . Kolb fc Stehld ( 1996 1 predicted that the 7 ve¬ 
locity dispersions for the systems above and below the 
orbital period gap are <r 7 ~ 15 and 07 ~ 30 km s^ 1 , 
respectively. Prediction of iKolbl (120011 1 states that the 
7 velocity dispersions of CVs should be <r 7 ~ 27 and 
ct 7 ~ 32 km s _1 for the systems above and below the 
gap, respectively, if magnetic braking does not operate 
in the detached phase. These theoretical predictions 
suggest that there must be considerable difference for 
the 7 velocity dispersions of CVs below and above the 
orbital period gap. In order to compare with these the¬ 
oretical predictions, we have calculated the 7 velocity 
dispersions for all thin-disc systems below and above 
the period gap, and found cr 7 = 27.94 ± 3.60 km s -1 
and o 1 = 27.19 ± 4.29 km s -1 , respectively. Although 
the theoretically predicted dispersion for CVs below 
the gap is roughly in agreement with observations, it 
is clear that CVs below and above the gap have 7 ve¬ 
locity dispersions that are the same, within the errors. 
A substantial amount of difference between the 7 veloc¬ 
ity dispersions of the systems below and above the gap 
can not be obtained, as well, even if we use only non¬ 
magnetic thin-disc CVs (Table 3): ct 7 = 24.95 ± 3.46 
and <t 7 = 26.60 ± 4.18 km s -1 for below and above the 
gap, respectively. Note that using only au and ay for 
the calculation of total dispersion does not change this 
similarity between the 7 velocity dispersions. 


Observational 7 velocity dispersion of CVs below the 
period gap is roughly in agreement with the predictions 
of the standard theory CV evolution (IKolb fc Stehle 
19961 : Kolbl 2001 ). However, a substantial amount of 
difference for 7 velocity dispersions of the systems below 
and above the period gap could not be obtained from 
the observations. 

By calculating Galactic orbital parameters of CVs in 
the sample, we found that 17 of them are likely mem¬ 
bers of old thin disc, thick disc or halo components of 
the Galaxy. Orbital eccentricities and maximum verti¬ 
cal distances to the Galactic plane show that only one 
of them is a halo CV (V825 Her). From the population 
analysis based on a pure dynamical approximation, we 
have concluded that CVs are very consistent with the 
thin-disc population of the Galaxy. 
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4 Conclusions 


By analysing available kinematical data of CVs, we 
have concluded that there is not considerable kinemat¬ 
ical difference between the systems below and above 
the orbital period gap. This result is not in agreement 
with th e standard theo ry of the CV evolution and re¬ 
sults of lAk et al. (2010 ). Th u s, we can not confirm the 
prediction of Kolb fc Stehld ( 1996 1 who predicted 2-3 
Gyr mean age difference between the CVs below and 
above the period gap. Smaller age difference implies 
similar angular momentum loss time scale s for system s 
with low-mass and high-mass secondaries ( Kolbl 2001 ). 
However, it must be noted that kinematical age of CV 
groups slightly increases with decreasing orbital period, 
a result in agreement with the standard theory of the 
CV evolution. 
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